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CHAPTER I 
I 1 General Introduct~on 
Homologous genetic recombination (HR) is a ubiquitous process that generates 
recombinant DNA molecules from parental DNA molecules It plays key roles in the 
generation of genetic diversity, repar of DNA damage, mamtenance of genomic 
integrity, and proper segregation of chromosomes Therefore, the phenotypes of mutants 
defective m recombmation-repax processes include inability to form recombinants, 
lugher sensitivity to agents that cause lesions in DNA, genomic instability, predisposition 
to cancer, chromosome non-disjunction, and rnviable gametes Consistent w th  this, 
recent evidence suggests that recombinabon might be necessary for growth and 
differentiation of mouse somatic cells (Tsuzuki et a1 , 1996, Lim and Hasty, 1996) 
Likewse, HR is necessary for the growth and development of certain bactenophages 
Histoncally, HR has been used for the construction of strains and for mapping of 
genetic loc~ on chromosomes of all species More recently, the principles of HR habe 
been extensrvely used in 'gene-targeting' to modify a chromosomal gene wlth a cloned 
copy Gene targeting is the most powefil approach for ~dentification of function(s) of 
genes in the cellular context In addition, this approach is important for construct~on of 
attenuated vaccines Despite the ubiquitous nature of HR, its mechanistic aspects have 
been studied using a limited number of systems Although, the overall process of HR 
appears to be phylogenetically conserved, several deviations have also been noted (Davis 
et a1 , 1991, 1992,1994, Sung and Robberson, 1995, Baumann and West, 1997) 
